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( 57 ) ABSTRACT 
A screw includes a head and a shank extending from the 
head and defining a longitudinal axis . A thread is provided 
on the shank . The head includes a top portion and a cone 
portion located between the top portion and the shank . A 
plurality of recesses is provided in a peripheral surface of the 
cone portion and spaced in a circumferential direction of the 
cone portion . Each recess includes first and second side 
edges opposite to each other in the circumferential direction 
and an upper edge connecting the first and second side 
edges . The first side edge features a maximum recess depth 
greater than a maximum recess depth of the second side 
edge . The top edge extending in the circumferential direc 
tion of the cone portion is partially arranged between the top 
portion and the first side edge of an adjacent recess in the 
longitudinal axis direction . 
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SCREW be accommodated in the plurality of recesses , achieving 
excellent countersinking effect and locking stability . 

BACKGROUND OF THE INVENTION To achieve this and other objectives , a screw of the 
present invention includes a head and a shank extending 

1. Field of the Invention 5 from the head and defining a longitudinal axis . A thread is 
provided on the shank . The head includes a top portion and 

The present invention relates to a screw and , more par a first cone portion located between the top portion and the 
ticularly , to a head structure of a screw . shank and having a peripheral surface . The screw is char 

acterized in that the peripheral surface of the first cone 
2. Description of the Related Art 10 portion is provided a plurality of recesses spaced from one 

another in a circumferential direction of the first cone 
A self - tapping screw head structure as disclosed in the portion . Each of the plurality of recesses includes first and 

U.S. Pat . No. 10,480,562 includes a screw head , a rod second side edges opposite to each other in the circumfer 
connected to the screw head , a cone connected to one end of ential direction and a top edge linking the first and second 

15 side edges and adjacent to the top portion . The first side edge the rod away from the screw head , and a thread extending 
from the cone to the rod . A direction of the thread surround has first recess depths and the second side edge has second 

recess depths . A maximum second recess depth of the ing the cone and the rod determines a tapping direction second side edge is less than a maximum first recess depth surrounding the screw head and forming a circumferential of the first side edge . The top edge extends in the circum path . The screw head includes a top portion , a first neck 20 ferential direction of the first cone portion and is partially 
portion connected to the top portion and having a circum arranged between the top portion and the first side edge of 
ference gradually decreasing towards away from the top an adjacent recess along the longitudinal axis . 
portion , a plurality of recesses recessing from a surface of In an embodiment , the plurality of recesses define a total 
the first neck portion and having recess depths gradually extension angle in the circumferential direction which sur 
decreasing along the tapping direction , and a second neck 25 rounds the whole peripheral surface of the first cone portion , 
portion connected to the first neck portion and having a and some portions of two adjacent recesses overlap each 
circumference gradually decreasing towards away from the other along the longitudinal axis . 
first neck portion . Each of the plurality of recesses includes In an embodiment , the first side edge has a bottom end and 
a crumb guiding end located at a position with a minimum a top end linking the top edge , the first side edge extends 
recess depth , a cutting end away from the crumb guiding end 30 upward from the bottom end to the top end in a slantwise 
and having a maximum recess depth , a first accommodating direction , and an upward slantwise direction of the first side 
groove located between the cutting end and the crumb edge is contrary to an upward slantwise direction of the 
guiding end and adjacent to the top portion , and a second thread . 
accommodating groove located between the cutting end and In an embodiment , the first recess depths of the first side 
the crumb guiding end , adjacent to the first accommodating 35 edge at the bottom end and the top end are identical to each 
groove and away from the top portion . The recess depth of other . 
the first accommodating groove is greater than that of the In an embodiment , the first recess depths of the first side 
second accommodating groove . During the tapping process edge are gradually reduced from the top end to the bottom 
of the self - tapping screw head structure , the plurality of end . 
recesses are capable of accommodating and discharging 40 In an embodiment , the top edge has third recess depths 
wood crumbs and thus eliminating obstruction against the which are gradually reduced from the first side edge to the 
tapping and fastening process . After the tapping and fasten- second side edge . 
ing process is completed , wood crumbs are accommodated In an embodiment , the peripheral surface of the first cone 
in the accommodating grooves , increasing the binding force portion is provided with at least three recesses spaced in the 
with object and achieving secure fastening . 45 circumferential direction . In a preferred embodiment , the 
However , the cutting force of the screw head structure peripheral surface of the first cone portion is provided with 

which is being driven into a workpiece is not strong enough three recesses spaced in the circumferential direction , and an 
and unsatisfactory . Specifically , because the total length of extension angle of each recess in the circumferential direc 
all the cutting ends of the screw head structure extends a tion is between 120 and 170 degrees . 
partial circumferential surface of the screw head and there is 50 In an embodiment , the peripheral surface of the first cone 
only one cutting end at the screw head structure in the portion has roughly triangular cross sections . 
longitudinal axis direction , the cutting ends exert a weak In an embodiment , the head further includes a second 
cutting force on the workpiece . Accordingly , a strong torque cone portion between the first cone portion and the shank , 
should be applied on the screw head structure which is being and the second cone portion has a cone angle different from 
driven into the workpiece , and a speed to drive the screw 55 a cone angle of the first cone portion . 
keeps low . Moreover , remnant wood crumbs probably The present invention will become clearer in light of the 
squeezed outward from the drilled hole remain on the following detailed description of illustrative embodiments 
workpiece surface and make the surface uneven after the of this invention described in connection with the drawings . 
screw head is driven into the workpiece . 

DESCRIPTION OF THE DRAWINGS 
BRIEF SUMMARY OF THE INVENTION 

FIG . 1 is a plane view of a screw according to first 
It is an objective of the present invention to provide a embodiment of the present invention . 

screw including a head in which a plurality of recesses FIG . 2 is an enlarged perspective view of a head for the 
spaced from one another is designed . Each recess has a 65 screw in FIG . 1 . 
function of cutting a workpiece in both longitudinal and FIG . 3 is a sectional view taken along line 3-3 of FIG . 1 . 
radial directions , and the waste generated from cutting can FIG . 4 is a sectional view taken along line 4-4 of FIG . 1 . 
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FIG . 5 is a sectional view taken along line 5-5 of FIG . 3 . 28 extending along the longitudinal axis X is changeable 
FIG . 6 is a schematic view illustrating the head of the based on material of a workpiece . In this embodiment , the 

screw in FIG . 1 driven into a workpiece . length is about 50 % of the length of the cone portion 20 
FIG . 7 is a plane view of a screw according to a second along the longitudinal axis X , and the top end 36 of the first 

embodiment of the present invention . 5 side edge 28 is adjacent to the top portion 18. In a feasible 
FIG . 8 is a sectional view similar to FIG . 4 , illustrating a embodiment , each recess 26 is designed as a triangle , 

peripheral surface of a cone portion of the head of the screw wherein the bottom ends of the first and second side edges 
in another embodiment . 28 and 30 are merged into one point where there is no 

existence of the bottom edge 33 . 
DETAILED DESCRIPTION OF THE The top edge 32 extends in the circumferential direction 

INVENTION of the cone portion 20 and has a second turning angle 37 
connected to the second side edge 30. The second turning 

A screw 10 according to a first embodiment of the present angle 37 is located between the top portion 18 and the first 
invention is shown in FIGS . 1 through 6 of the drawings and side edge 28 of an adjacent recess 26 along the longitudinal 
includes a head 12 and a shank 14 extending from the head 15 axis X. That is , a segment of the top edge 32 connecting to 
12 and defining a longitudinal axis X. In this embodiment , the second side edge 30 of each recess 26 is situated above 
the shank 14 has a circular cross section and is provided with the first side edge 28 of an adjacent recess 26 in the direction 
at least one thread 16 which is a right - hand thread slantwise of the longitudinal axis X. Accordingly , the cone portion 20 
upward extending from left to right . The shank 14 is partially includes two cutting edges ( a lateral cutting edge 
provided with a screw - in portion ( not shown in figures ) at 20 formed by the first side edge 28 of a recess 26 and a top 
the tail end . The head 12 includes a top portion 18 and a cone cutting edge formed by the top edge 32 of an adjacent recess 
portion 20 between the top portion 18 and the shank 14. In 26 ) along the longitudinal axis X. In the embodiment , the 
this embodiment , the cone portion 20 has a peripheral extension angle A of each recess 26 in the circumferential 
surface 22 with a single cone angle . In a feasible embodi- direction of the cone portion 20 is greater than 120 degrees 
ment , the head 12 includes two cone portions with two 25 ( see FIG . 3 ) and between 120 and 170 degrees preferably , 
distinct cone angles . The peripheral surface 22 has an outer such that the plurality of recesses 26 form all cutting edges 
diameter tapering from the top portion 18 to the shank 14 , extending and encircling the whole peripheral surface 22 of 
and the top portion 18 has an outer diameter greater than the the cone portion 20 , and some portions of two adjacent 
shank 14. A socket 24 is disposed in an upper surface of the recesses 26 overlap each other along the longitudinal axis X. 
head 22 for a screwdriver ( not shown ) to insert into . In practice , as shown in FIG . 6 , the screw 10 is inserted 

The screw 10 of the present invention is characteristic of into a workpiece 38 such as a plank based on the screw - in 
the peripheral surface 22 of the cone portion 20 provided portion ( not shown in FIG . 6 ) of the shank 14 as an anchor 
with a plurality of recesses 26 which are spaced from one point and rotated by a tool on the head 12 , and the shank 14 
another in a circumferential direction of the cone portion 20 . is driven into the workpiece 38 in which a hole 40 has been 
In this embodiment , the peripheral surface 22 features a 35 drilled by the thread 16. Next , with a hole wall of the hole 
circular cross section , and the cone portion 20 is provided 40 cut in the radial direction by the first side edge 28 of one 
with three recesses 26 arranged circumferentially and spaced of the recesses 26 in the peripheral surface 22 , the hole 40 
from one another based on a certain angle . Each recess 26 in the workpiece 38 in which the head 12 is screwed is 
displays a polygon in shape ( for example , quadrilateral or enlarged . Subsequently , the upper cutting edge which is 
triangle ) . In this embodiment , each recess 26 designed as a 40 formed by the top edge 32 of an adjacent recess 26 above the 
quadrilateral includes first and second side edges 28 , 30 first side edge 28 will longitudinally cut the workpiece 38 in 
opposite to each other in the circumferential direction , a top the axial direction . Arranged along the longitudinal axis X 
edge 32 linking the first and second side edges 28 , 30 and and adjacent to each other , one first side edge 28 and one top 
adjacent to the top portion 18 , and a bottom edge 33 linking edge 32 of two adjacent recesses 26 are effective in repeated 
the first and second side edges 28 , 30 and staying away from 45 cutting in more than one direction . Moreover , in the plurality 
the top portion 18. The first side edge 28 has a bottom end of recesses 26 , the first side edges 28 and the top edges 32 , 
34 and a top end 36 linking the top edge 32 and forming a all of which extend and encircle the whole peripheral surface 
first turning angle . The first side edge 28 has first recess 22 of the head 12 , optimize a countersunk head for stable 
depths and forms a lateral cutting edge for cutting in the fastening . Additionally , remnant chips generated in the 
radial direction . The second side edge 30 has second recess 50 enlarged hole 40 are accumulated in recesses 26 , and the 
depths and forms a guiding edge . A maximum second recess remnant chips cut by the first side edge 28 of one recess 26 
depth is less than a maximum first recess depth of the first are squeezed downward by the top edge 32 of an adjacent 
side edge 28. The top edge 32 with third recess depths forms recess 26 above the first side edge 28 and not exposed to 
a top cutting edge for cutting in the longitudinal direction . In ambient environment of the drilled hole for good flatness of 
this embodiment , the third recess depths of the top edge 32 55 the workpiece . 
are gradually reduced from the first side edge 28 to the FIG . 7 shows a screw 10 according to a second embodi 
second side edge 30. The recess depths of the first side edge ment of the present invention modified from the first 
28 at the bottom end 34 and the top end 36 may be different embodiment . In this embodiment , the head 12 further 
from each other , for example , the recess depths of the first includes another cone portion 44 between the cone portion 
side edge 28 tapering from the top end 36 to the bottom end 60 20 and the shank 14. The cone portion 44 features a cone 
34. Alternatively , the recess depths of the first side edge 28 angle different from a cone angle of the cone portion 20 for 
at the bottom end 34 and the top end 36 can be identical to better recess depths formed by the first side edge 28 and the 
each other . Moreover , the first side edge 28 extends upward top edge 32 on the cone portion 20. In a feasible embodi 
from the bottom end 34 to the top end 36 in either a slantwise ment , the plurality of recesses 26 can also be deployed on the 
direction or a curve , and the upward slantwise direction of 65 cone portion 44 . 
the first side edge 28 is contrary to an upward slantwise FIG . 8 illustrates the peripheral surface 22 of the cone 
direction of the thread 16. The length of the first side edge portion 20 of the present invention is provided with three 
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spaced recesses 26 circumferentially and features roughly wherein the peripheral surface of the first cone portion is 
triangular cross sections so as to improve the hole expansion provided with at least three recesses spaced in the 
and chip stirring function of the cone portion 20. In FIG . 8 , circumferential direction , and an extension angle of 
the second side edge 30 is characteristic of no development each recess in the circumferential direction is between 
of recess depths and overlaps the peripheral surface 22. In a 5 120 and 170 degrees . 
feasible embodiment , the peripheral surface 22 is provided 2. The screw according to claim 1 , wherein the plurality 
with more than three recesses 26 spaced from one another in of recesses define a total extension angle in the circumfer the circumferential direction of the cone portion 20 and the ential direction which surrounds the whole peripheral sur characteristic of the cross section of the peripheral surface face of the first cone portion , and some portions of two 22 is with a shape matching the number of recesses , for 10 adjacent recesses overlap each other along the longitudinal example , an approximately quadrilateral cross section axis . matching four recesses or an approximately pentagon cross 
section matching five recesses . In the case of four recesses 3. The screw according to claim 1 , wherein the first side 
26 arranged on the peripheral surface 22 of the cone portion edge has a bottom top end that is joined to the top edge , and 
20 , each recess 26 is characteristic of an extension angle 15 a bottom end , with the first side edge extending upward from 
greater than 90 degrees ( for example , between 90 and 120 its bottom end to its top end in a slantwise direction , with an 
degrees ) in the circumferential direction of the cone portion upward slantwise direction of the first side edge being 
20 such that a partial top edge 32 of each recess 26 along the contrary to an upward slantwise direction of the thread . 
longitudinal axis X is situated between the top portion 18 4. The screw according to claim 3 , wherein the first recess 
and the first side edge 28 of an adjacent recess 26 . depths of the first side edge at the bottom end and the top end 
The scope of the invention is to be indicated by the are identical to each other . 

appended claims , rather than by the foregoing description , 5. The screw according to claim 3 , wherein the first recess 
and all changes which come within the meaning and range depths of the first side edge are gradually reduced from the 
of equivalency of the claims are intended to be embraced top end to the bottom end . 
therein . 6. The screw according to claim 1 , wherein the top edge 

The invention claimed is : has third recess depths which are gradually reduced from the 
1. A screw comprising a head and a shank extending from first side edge to the second side edge . 

the head and defining a longitudinal axis , with a thread 7. The screw according to claim 1 , wherein the peripheral 
provided on the shank , with the head including a top portion surface of the first cone portion has roughly triangular cross 

sections . and a first cone portion located between the top portion and 30 
the shank and having a peripheral surface , wherein the screw 8. The screw according to claim 1 , wherein the head 
is characterized in that the peripheral surface of the first cone further includes a second cone portion between the first cone 
portion is provided with a plurality of recesses spaced from portion and the shank , and the second cone portion has a 
one another in a circumferential direction of the first cone cone angle different from a cone angle of the first cone 
portion , with each of the plurality of recesses including first 35 portion . 
and second side edges opposite to each other in the circum 9. The screw according to claim 1 , wherein the peripheral 
ferential direction and a top edge linking the first and second surface of the first cone portion is provided with three 
side edges and adjacent to the top portion , with the first side recesses spaced in the circumferential direction , and the 
edge having first recess depths and the second side edge peripheral surface of the first cone portion has roughly 
having second recess depths , with a maximum second recess 40 triangular cross sections . 
depth being less than a maximum first recess depth of the 10. The screw according to claim 1 , wherein the periph 
first side edge , wherein the top edge extends in the circum eral surface of the first cone portion is provided with four 
ferential direction of the first cone portion and a portion of recesses spaced in the circumferential direction , and the 
the top edge is arranged between the top portion and the first peripheral surface of the first cone portion has roughly 
side edge of an adjacent recess in the direction of the 45 quadrilateral cross sections . 
longitudinal axis , 

25 

2 

a 


